Functional recuperation of the serotoninergic innervation in the rat locus coeruleus.
1. 5,6-dihydroxytryptamine (5,6-DHT) or a lesion of the raphe centralis superior (RCS) cause significant decreases in the serotonin (5-HT) content and significant increases in the tyrosine hydroxylase activity in the locus coeruleus (LC) of the rat. This suggests that noradrenaline (NA) synthesis is controlled by serotonin-containing neurons in the raphe system via their terminals in the LC. 2. Radioautography after intraventricular infusion of tritiated serotonin (3H-5-HT) and biochemical determinations of endogenous 5-HT content showed an almost complete disappearance of serotoninergic axonal varicosities and content in the LC region 10-15 days after intraventricular administration of 75 micrograms of 5,6-DHT. Two to 4 months after neurotoxin administration, 5-HT fibers had regrown in the LC but, contrary to the normal innervation pattern, the majority of them invaded the medial most portion of the nucleus and the adjacent subependymal region. The LC region regained almost all of its endogenous 5-HT content in the same time period. 3. Functional recuperation of these 5-HT fibers was demonstrated by the fact that the RCS had, after regeneration, the same functional control on NA synthesis as in the normal animal.